The effect of spatial frequency adaptation on the latency of spatial contrast detection.
The effect of spatial frequency adaptation on detection response time was studied using 2-D Gabor functions as stimuli. On the basis of pilot studies, it was expected that reaction time to a given spatial frequency at a low contrast would increase following adaptation to that spatial frequency at a high contrast. Subjects were tested using 2-D Gabor functions that ranged in frequency from 25 to 24 cpd. Subjects' reaction times to the Gabor functions were measured prior to adaptation and after adaptation to a particular spatial frequency. The adapting spatial frequency was either 1, 2, 4, 8, 10, or 16 cpd. The test stimuli were 0.3, 0.5, or 0.7 log units above the unadapted threshold contrast. The subjects adapted to the high contrast test grating for 3 min (80% contrast) and reaction times were again measured in an adapt-test-readapt paradigm. The results showed the greatest increase in reaction time after adaptation when adapting and test spatial frequencies within an octave of the adapting spatial frequency also showed an increase in reaction time but to a lesser extent. Reaction times to gratings with spatial frequencies more distant from the adapting spatial frequency were not significantly affected by the adaptation. The results obtained resemble the tuning curves found for threshold data. Reaction times for stimuli at 0.5 and 0.7 log units above the unadapted threshold were affected less by adaptation than those at 0.3 log units above the unadapted threshold. These results were evaluated in terms of a shifting contrast gain mechanism which may account for both the spatial frequency specific effects of adaptation and the differences found for the different contrast test levels.